Abstract Background: The current study aimed to determine eye care utilization, to assess the role of economic inequality in the utilization of eye care services, and to identify its determinants in Shahroud, North of Iran. Methods: Of the 6,311 invited people, 5,190 (82.24%) individuals aged 40 to 64 years old participated in the study. A history of a visit by an ophthalmologist or optometrist was considered as eye care utilization. The gap between low-and high-economic groups was decomposed into its determinants using the Oaxaca decomposition method. Results: Among the participants, 16.32% [95% Confidence Intervals (CI)= 15.31-17.33%] had never been examined by an ophthalmologist or optometrist, and 30.94% (95% CI= 29.69-32.20%) had not undergone an eye examination in the past 5 years. This negative history was significantly higher among female subjects [Odds Ratio (OR)= 1.79, 95% CI= 1.51-2.14], the low-economic group (OR= 2.33, 95% CI= 1.90-2.87), the visually impaired (OR= 1.41, 95% CI= 1.05-1.90), and the uninsured (OR= 1.93, 95% CI= 1.45-2.58). The negative history of eye examination decreased with increasing in age (OR= 0.94, 95% CI= 0.93-0.96) and education (OR= 0.94, 95% CI= 0.92-0.96). In this study, 24.72% (95% CI= 22.30-27.14) of the low-economic group and 9.94% (95% CI= 8.75-11.14) of the high-economic group had no history of eye examination. Decomposition of the gap between the two economic groups showed that education and gender were the most important determinants of inequality. Conclusion: A considerable percentage of adults, even those with visual impairment, do not receive appropriate eye care. There is a definite economic inequality in the community for which poverty per se could be the major cause.
Introduction
In the 2020 global initiative for the elimination of avoidable blindness, increasing public awareness and encouraging the use of eye healthcare services are important strategies to integrate comprehensive eye health services (1) . Several studies conducted worldwide have assessed the utilization of eye care services and factors affecting it (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) . Adults should undergo a comprehensive eye examination every one or two years (13) . However, studies in developing countries indicate that a considerable percentage of the population never avail of any eye care services (3) (4) (5) 10, 11) The main goals of healthcare systems around the globe are to increase the general health status and to reduce inequalities in healthcare. The impact of economic inequality on health has been reported in several studies, which have carefully evaluated the ways in which income inequality adversely affects health (14) . Income and health are causally related in two definite ways: through a direct effect on the individual's basic needs for survival and through indirect effects on social participation and opportunities for better control of life (15) . Although economic inequality influences the health of both the poor and rich populations, the relationship between income inequality and health is not linear. Those in the lower 30% of earners would benefit the most from reduction in the gap between rich and poor (16) . Global research indicates that the majority of the visually impaired individuals live in developing countries. In particular, blindness due to cataract is most often observed in poor countries (1) . Several studies on inequality have indicated that blindness is more prevalent in poor communities (17) (18) (19) ; gender disparity in eye diseases and access to eye care services has also been reported (20) (21) (22) . Although reports of disparity in the frequency of utilization of eye care services (23) (24) (25) are available, we found no report on the role of economic inequality in utilization of eye care services. The goals of vision 2020 will undoubtedly be made easier by understanding the extent of this disparity and its determinants. In this report, we have described our findings regarding the utilization of eye care services in an Iranian population by using data from the first phase of the Shahroud eye cohort study, which is a population-based study. We have also measured the economic inequality in the use of eye care services and decomposed it to its determinants.
Methods

Study population
The Shahroud eye cohort study was conducted in 2009 in Shahroud, in Northern Iran, with 5,190 respondents aged 40-64 years of age. Detailed descriptions of the method used in this study were published earlier (26) and are summarized here. Using stratified cluster sampling, 300 clusters were randomly selected from 9 strata in Shahroud where each healthcare center was considered one stratum. Clusters were selected proportional to the size of each stratum. At least 20 people aged between 40 and 64 years were selected for participating in the study in each cluster. After explaining the objectives of the study, they were invited to have a full eye examination. Of the 6,311 invitees, 82.24% participated in the study. Shahroud, where most of the population is of average socioeconomic status, represents a typical Iranian urban population. The literacy rate in the population over six years (87.80%) is slightly higher than the national average (84.75%). Healthcare services are provided directly by Shahroud University of Medical Sciences (SHMU) similar to the case in centers in other provinces. Most specialty treatments including services for eye diseases are offered at city hospitals and private clinics. However, similar to other parts of Iran, optometric services for adults are not integrated with primary healthcare services.
Measurements
All the participants had completed vision tests, including uncorrected and best-corrected visual acuity measurements, auto-refraction, subjective and objective refraction tests, lensometry, contrast sensitivity, perimetry, intraocular pressure measurements, and complete ophthalmic examinations using slit-lamp biomicroscopy. Demographics, medical history, and other information were collected via a questionnaire. Eye care service utilization was considered as the self-reported use of any kind of eye care service (examination) by an ophthalmologist or optometrist. Considering the prevalence of eye examinations reported by other studies performed in Iran, we included two questions regarding utilization of eye care services: The independent variables were age, gender, education, economic status, presenting vision (more than 0.30 LogMAR compare to 0.30 or less), and insurance status. Participants with any type of insurance at the time of the study were considered as having valid insurance. Age, gender, and education were considered as predisposing factors according to a theoretical framework of relevant variables (Andersen's model) (27) , while presenting vision was the need factor or illness level in this model. We divided the study population into three economic tertiles, as described below. Considering the high-economic group as the reference, this trichotomous variable was used to investigate the role of economic status on utilization of eye care services. Economic and insurance statuses were considered as enabling factors in Anderson's model. The gap in utilization of eye care services was defined as the difference between the prevalence of utilization of eye care services among individuals in the first (high-economic group) and third (low-economic group) tertiles. Other variables that had a significant effect on utilization of eye care services included age, gender, education, presenting vision and insurance status. These were investigated in decomposition analysis as independent variables.
Statistical analyses
The effects of socio-economic factors on the dependent variables were investigated using logistic regression analysis in four models. In the first model we included only need variable as independent variable, while in the second and third models we added predisposing and enabling variables. In the last model, all independent variables included as a full model. In order to maximize the precision of this analysis, we entered age and education as continuous variables in the regression models. To assess the economic disparity in this study population, individuals were classified into different economic groups. Because the income itself was unclear and there is no acceptable standard method for dividing a population into different economic groups. We therefore implemented the method described by O'Donnell et al. (28) . First, we applied Principal Component Analysis (PCA) to 11 sets of home assets, as reported by the study participants. In this analysis, the highest Eigenvalues were associated with the possession of a private bath within the residence, a microwave oven, and a dishwasher. These three factors were responsible for 51.77% of the variance observed. We then constructed the asset index (weighted by the first PCA factor) and then divided the variable into three tertiles. The first group was considered as the higheconomic group and the third as the low-economic group. The gap between the high-and low-economic in terms of utilization of eye care services was deconstructed into its determinants by using the Blinder-Oaxaca decomposition method (29, 30) . This method is based on two regression models, fitted separately for the two population groups (in this study, highand low-economic groups) (31).
In above formulas Y is the outcome variable, β is the coefficient including the intercept, X is the explanatory variable, and ε is the error. The gap between the two groups is:
The first part of the right hand of the above equations is the observable difference in the variables in the two groups (the endowment or explained component) and the second part is differences in the variable coefficients in the two groups (the coefficient or unexplained component). This technique divides the gap between the mean of an outcome variable into two components. The "explained or endowment" component arises because of differences in the groups' characteristics, such as differences in education or insurance status, and an "unexplained or coefficient" component is attributed to the different effects of these characteristics in either group (28) . To perform the decomposition, we constructed a logistic regression model with independent variables in each economic group to determine the regression coefficients (β) as the main effect and its interaction with the other independent variables. By using the method described by Jann (32), we ran the Oaxaca command in version 10 of the Stata software (Stata Corporation, College Station, Texas) program. P< 0.05 was considered as significant in all statistical tests. A design effect of cluster sampling was considered when calculating the 95% Confidence Intervals (CI).
Results
Out of a total of 5,190 participants in the study, we obtained data for utilization of eye care services from 5,184 people. Among these individuals, 16.32% (95% CI= 15.31-17.33) had never been examined by an ophthalmologist or optometrist, while 30.94% (95% CI= 29.69-32.20) had not presented to an ophthalmologist or optometrist in the last five years. As seen in Table 1 , women, and individuals who were young, less educated, from low-economic group, uninsured, or with presenting vision worse than 0.30 LogMAR (worse than 20/40) were less likely than their counterparts to have visited an eye care service provider. In every group aside from those aged 60-64 years, the proportion of people who were never examined decreased with age among both men and women. Of the 344 people who had a presenting vision worse than 20/40 in the better eye, 23.84% had never visited any eye care service provider (Table 1) , despite a need for eye care. In the same group, 45.64% had not visited an eye care service provider in the last five years despite the need for annual examinations. The multiple logistic regression models revealed a significant association between a negative history of eye care and age, gender, education, economic status, presenting vision, and insurance status. As shown in Table 2 , economic status was significantly associated with the receipt of eye care services. The reverse correlation of age and education with the outcome Even in the third model the need variable has not a significant effect on negative history of eye care after adjusting for enabling factor (P= 0.060). Table 3 shows that 24.72% (95% CI= 22.30-27.14) of the loweconomic group (n= 1,373) and 9.94% (95% CI= 8.75-11.14) of the high-economic group (n= 2,376) had never undergone an eye examination by an ophthalmologist or an optometrist. This accounts for a 14.77% gap in favor of the high-economic group. Only 6.04% of this gap can be attributed to differences in the studied variables between the two groups (explained component). In other words, if those in the low-economic group were similar to those in the high-economic group in terms of the variables mentioned above, the difference in the prevalence of a negative history of visits for eye care would have been 8.73% rather than 14.77%. The most important variables in the explained component appeared to be education (-5.27%) and age (1.29%), although no causal relationship can be proven in a cross-sectional study such as this. The remaining gap (i.e. 8.73% of the difference in the prevalence of a negative history of visits for eye care and .001 CI= Confidence Interval; a= Part of gap that related to differences in independent variables between two groups; b= Part of gap that related to differences of coefficients (β) of regression models in two groups.
59.11% of the total gap) reflected between-group differences in the effects of the variables studied, as well as other factors that were not included in this study (unexplained component). In this part only gender was found to significantly contribute to the gap between the two economic groups (Table 3 ).
Discussion
We found that 16.32% of participants had never used ophthalmologic or optometric services and that 30.94% of these individuals had not done so over the past five years. These rates are lower than those reported by Fotouhi et al. (5) . The obvious explanation is the difference in the age distributions of each population. Our results showed that negative history for eye care utilization decreased significantly with increasing age and education, having valid insurance and higher economic status. This is in agreement with reports from other countries (2,3,5,7,9,11,12,23-25,33) . Nevertheless, in contrast to other studies, (5, 7, 9, 24, 25) gender inequality was more serious in our study, where women were seen to be more deprived of eye care services than men. This difference was significant in simple as well as multiple logistic regression models. In a study of individuals aged higher than 18 years in Tehran (5), men showed a higher probability of not having used eye care services. This was determined using a multiple logistic regression model adjusted for age and education [Odds Ratio (OR), 1.30; 95% CI= 1.11-1.51]. However, the opposite was true in our study. A similar comparison revealed a greater number of women who had never used eye care services (OR, 1.79; 95% CI= 1.51-2.14). When service utilization over the past five years was considered, we found no inter-gender difference (OR, 1.02; 95% CI= 0.91-1.16). This discrepancy likely stems from differences in terms of age distribution, education level, employment, and women's social life. The inter-gender difference observed in our study is similar to that reported by Nirmalan et al. (11) in rural India, where men were more likely to receive eye care services in hospitals. However, the authors reported no significant gender difference in the utilization of eye care services. Our results regarding utilization of eye care services were much better than those reported by Nirmalan et al. (11) They found that 65% had never received eye care. This group included individuals with presenting vision of 0.6-1.3 LogMAR (3/60 to 6/24). Among this population of Shahroud inhabitants, 94.40% were insured. Although some eye care services were not covered, a complete failure to utilize eye care services was more prevalent among the uninsured (OR, 1.93; 95% CI= 1.45-2.58). Similarly, other studies have shown that utilization of eye care services is less common among the uninsured individuals (2, 6, 7, 9) . The highest ORs for simple as well multiple regression analysis were observed while comparing low-vs. high-economic groups. This indicates the important role of economic status in utilization of eye care services. In other words, there is a gap between the utilizing of eye care services to low-vs. high-economic groups. As revealed in Table 3 , the difference between high-and low-economic groups was 14.77%. Only 6.04% of this difference (40.89% of the gap) was owing to differences in education, age, presenting vision, insurance status, and gender. The remaining gap (unexplained) comprised additional factors that prevent low-economic group from obtaining eye care. The most significant determinant of the explained component was education status. The lower level of education in the low-economic group was the main factor responsible for the explained component ( Table 3 ). The effect of age is significant in favor of the loweconomic group, mainly because older individuals were also more likely to be uneducated: the mean age among loweconomic group was 52.19 years; among high-economic group, the mean age was 49.83 years (P< 0.001). Table 2 shows that women were more likely to have gone their entire lives without visiting an eye care service provider (OR, 1.79; 95% CI= 1.51-2.14). Furthermore, 51.94% of the high-economic group interviewed was women. Alternatively, women made up 65.99% of the low-economic group. These findings justify the significant role of gender in both explained and unexplained components of the Oaxaca decomposition. It must be noted that a greater part of the gap (59.11%) was related to the unexplained component. This may be attributed to factors that correlate with poverty but were not included in the decomposition. The findings presented above show that striving to equalize the utilization of men and women to eye care services will be more effective in battling economic inequality than would efforts to equalize level of education among different economic groups of the population. Numerous studies have used regression models to investigate the role of income in utilization of eye care services (23) (24) (25) . To the best of our knowledge, no study has been done regarding the economic gap in eye care utilization and its determinant. Researchers have studied the role of income in the overall utilization of health-related services. For example, Xie (34) decomposed the concentration index and found a pro-rich inequality in the utilization of healthcare services, where people with a higher income were healthier and used more healthcare services. The authors concluded that the role of income as a determinant of inequality in healthcare was increasing. Similarly, van Doorslaer et al. (35) found a prorich inequity in the utilization of specialty services in Europe. The strengths of this study include a large sample size, a high response rate, good design, and the degree of quality control during its execution. Most studies on visual health have been done in older adults, while this study focused on the middle-aged population. However, we had no national index with which to divide the population into different economic groups, as was the case in many other developing countries. Therefore, we created the index using home assets. This index, if calculated correctly, is considered to be a robust tool for grouping a population (36) . Another limitation of our study was the inability to separate the services offered by ophthalmologists from those provided by optometrists, as well as inpatient care from outpatient care. We also have no data on the attitudes of the population towards eye care and knowledge about eye disease. We suggest that these factors need to be taken into consideration in the next phases of the study. Our data may also have some degree of recall bias.
Finally, it must be emphasized that the correlations identified in this cross-sectional study do not necessarily reflect causational relationships. Here, we used regression analysis to investigate the patterns of utilization of eye care services and the associated determinants among a middle-aged urban population in Iran. We also deconstructed the gap between low-and higheconomic groups by using a rather unconventional method. The results of this analysis showed that efforts to reduce age and education disparities were responsible for only 40.89% of this gap. In fact, for removing the remaining gap it is necessary to consider gender equality and other undetermined factors such as poverty. This issue is an important reason for using decomposition methods for investigating health inequality. Therefore, in public health point of view, conventional regression models are not sufficient to identify the role of each factor contributing to a given disparity.
Conclusion
A considerable percentage of adults never use eye care services; this percentage varies considerably between lowand high-economic groups. Although education level and gender are important determinants of this gap, it is mainly attributable to economic status. More attention to women's health, literacy and poverty alleviation, both in the region and at national level should be considered. Such a situation may exist in other developing countries that could be of interest to policy-makers. Further studies should focus on the effect of economic status on people's access to services as well as service-seeking behavior.
